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LEIGHTON AND ASSOCIATES, INC.

Geotechnical and Environmentual Engineering Consultants

January 21, 1991

Project No. 4900381-05

To: Jacumba Valley Ranch
2423 Camino Del Rio South, Suite 212
San Diego, California 92108

Attention: Mr. Karl Turecek
Subject: Limited Evaluation of Liquefaction and Consolidation Potential,

Phase 1, Jacumba Valley Ranch Development, San Diego County,
California

Introduction

In accordance with your request, we have performed a limited geotechnical
evaluation of the liquefaction and consolidation potential in the first phase of
the proposed development. Plans for this phase include an 18-hole golf course,
waste water treatment plant, hotel, school, congregate care center, and retail
and commercial structures, along with associated streets, utilities, and drainage
channels. We have concentrated our evaluation principally in areas underlain by
alluvium (Qal and Qfn on Plate 1) as these are the areas thought most likely to
be subject to liquefaction and consolidation. We understand that a maximum of
4 feet of fill is proposed in some areas. In addition, we have performed a
limited evaluation of the soil in the drainage areas for use as structural fil)
and have evaluated drainage channel slope stability.

Accompanying Maps and Appendices

Figure 1 - Site Location Map - Page 2
Plate 1 - Geotechnical Map - In Pocket
Appendix A - References ’
Appendix B - Boring and Trench Logs
Appendix C - Laboratory Test Results
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Scope of Services

Our scope of services to date has included:
« Logging and sampling 13 small-diameter borings and 6 backhoe trenches.

- Field and laboratory testing to evaluate pertinent engineering properties of
the soil samples.

« Geotechnical evaluation of data obtained during our investigation.

« Preparation of this report presenting the results of our evaluation.

Field Investiqation

On December 11 through 14, 1990, 13 small-diameter borings were excavated on
site. The borings were excavated to a maximum depth of approximately 50 feet or
until bedrock was encountered (whichever was shallower) with a truck-mounted
Mobil B-61 drill rig with 8-inch hollow stem augers. The borings were sampled
and logged by a geologist from our firm. Borings were sampled with a Standard
Penetration Test (SPT) split spoon sampier and a Modified California ring
sampler. Bulk and relatively undisturbed ring samples were collected for visual
classification and laboratory testing. Ground water levels at the time of
drilling are recorded on the logs. On December 18, 1990, 6 backhoe trenches were
excavated on site by Jacumba Valley Ranch. The trenches were logged and sampled
by a geologist from our firm. The approximate locations and logs of the borings
and trenches are presented on Plate 1 and in Appendix B, respectively.

As discussed in our Land Use Feasibility Study (Appendix A, Reference 5), the
seismic hazard thought most likely to impact the subject site is ground shaking
produced by a large earthquake on one of the major active regional faults. A
maximum probable event on the Elsinore fault (considered the design earthquake
for this site) is expected to produce a peak horizontal bedrock acceleration of
0.30g and a repeatabie ground acceleration of 0.20g. The effects of seismic
shaking can be reduced by adhering to the Uniform Building Code or state-of-the-
art design parameters of the Structural Engineers Association of California.

Liquefaction Potentia)

During an earthquake, ground shaking may cause loss of soil strength
(Tiquefaction) in loose saturated sandy soils, resulting in excessive settlement
damage and/or possible failure of surface structures.  The likelihood of
liquefaction depends on the intensity and duration of the ground shaking, the
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soil characteristics, and the depth to ground water. A simplified analytical
method, based on empirical correlations, relating the field occurrence of
Tiquefaction to the earthquake magnitude and acceleration, cyclic shear
resistance of the soils, and Standard Penetration Test (SPT) results (Appendix
A, Reference 7) was used to evaluate the liquefaction potential of the recent
alluvium (Qal) and older alluvium (Qfn). The formational materials (Tj1, Tja,
Tmg) are not considered to have a significant liquefaction potential. The
Geotechnical Map (Plate 1) shows the approximate extent of these units.

The ground water levels we encountered in our borings ranged from approximately
5 to 40 feet below the existing ground surface. We believe that these levels are
likely to be significantly lower than historic high ground water conditions due
to the ongoing drought. In our evaluation, we have assumed ground water levels
5 feet higher than those actually encountered.

The soils encountered in the upper portions of the alluvium were generally
described as medium dense, silty fine to medium sand and stiff, sandy to clayey
silt. Standard Penetration Test (SPT) blow count values (in the upper 30 feet)
ranged from 19 to 49 with an average blow count of 31 blows per foot. Based on
the results of our investigation, the calculated factor of safety against
liquefaction is greater than 1.5, indicating a Tow potential for liquefaction at
the site due to the design earthquake. Further, the addition of up to 4 feet of
fill soils in selected areas across the site should reduce the potential for
liquefaction in those areas receiving fill.

Dynamic Settlement

Oynamic settlement due to earthquake shaking was evaluated in the alluvial areas
using the method described by Tokimatsu and Seed (Appendix A, Reference 9). The
design earthquake (which has an estimated return period of 100 years) may induce
a total settlement at the site on the order of 3/4 to 1 inch. Differential
settlement of the alluvium due to earthquake-induced dynamic settlement is
estimated to be on the order of 1/4 to 1/2 inch across 100 feet of ground
surface. The addition of fill soils should reduce the potential for dynamic
settlement.

Consolidation

Consolidation of soils is a relatively long-term process that may occur when pore
pressures in soil of relatively low permeability (such as a silty or clayey soil)
increase upon loading (due to additional fill placement, structures, etc.).
Settlement of granular soils (sands and gravels) is the term used for the process
of relatively short-term soil densification due to application of a load.
Hydroconsolidation may also occur when a soil undergoes wetting or saturation
after a load is applied. Consolidation, settlement, and hydroconsolidation may
result in soil densification and ground subsidence.
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The potential for lTong-term consolidation of the soils at the site is consj

Tow due to the relatively high blow counts, the limited quantities of ;?;;$3
clayey materials encountered in our borings and trenches, and the relatively
minor fill loads anticipated.

The potential for settlement of the existing granular alluvial soils was
evaluated based on consolidation test results (Appendix C) and the assumption
that no more than 4 feet of fill soils (above existing grades) will be added at
the site. The building loads are assumed to be typical for this type of
relatively light construction. Larger loads may be anticipated for the waste
water treatment plant.

To reﬁuce the potential for settlement, we recommend that portions of the
alluvial soils under the proposed structures be removed and recompacted and that
construction be delayed for a period of time after the addition of fill soils so
that differential settlement may be reduced to tolerable limits. The following
preliminary recommendations are based on a maximum total and differential
settlement of 1 inch and 1/2 inch, respectively.

Estimated Depth of Removal and

Type of Structure Recompaction (feet below existing qrade)

1- and 2-Story, School, Hotel
Congregate Care, and
Residential Structures 2 - 4

Waste Water Treatment Plant 3 -5

The above vg]ues are preliminary and shculd be refined based on actual building
loads and site-specific geotechnical investigations.

Thickness of
Proposed Fill

Delay of Buildin
(above existing grade) in feet i -

Construction after Gradina (months)

<? 0
<3 1
<4 2

We do not be]igve these delays should pose significant constraints to
construction provided that a phased construction approach can be accomplished.
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To reduce the potential for hydroconsolidation of alluvial soils, the base of the
removal area should be thoroughly wetted after removal of the existing soils and
prior to recompaction. Specific grading recommendations will be provided in the
geotechnical investigation reports.

Suitability of Material In Orainages for Use as Fill Soils

Based on our visual evaluation and laboratory testing of samples obtained from
the five backhoe trenches located in the existing drainages, (one of the backhoe
trenches was located outside of the drainage areas for purposes of evaluating
rippability and other properties) this material should be generally suitable as
structural fill, Visual evaluation generally indicates a very low expansion
potential for the majority of this material. However, Tlaboratory testing
(Appendix C) indicates a medium expansion potential for the siltier portions.
Soils with a medium expansion potential are generally not desirable within 3 feet
of finish grade. The material generally varied from a fine sandy silt to a fine
to coarse sand with gravels and cobbles. Scattered roots were noted in some of
the near-surface soils. The clean, sandy portions may have a moderate to high
erosion potential. This material is anticipated to have an adequate bearing
capacity (for 1ighlty loaded structures) when compacted as fill soils.

Drainage Channel Slope Stability

We understand that unlined drainage channels are proposed to conduct storm water
across the site. We further understand the proposed channel walls (up to 5 feet
in height) are to be constructed at inclinations of approximately 5:1 (horizontal
to vertical). Based on direct shear tests performed on remolded representative
soil samples, these slopes should be grossly stable at the proposed inclinations.
Channel erosion protection is generally under the purview of the civil engineer
as evaluation of erosion and scour is based on water quantity and flow velocity.
We have provided grain-size analyses of representative samples (Appendix c) for
this evaluation. Clean, fine sand (without a significant portion of silt or clay
to act as a binding agent) should be avoided in use as a channel liner unless
adequately protected from erosion and scour.

Summary

Based on the results of our limited evaluation, it is our opinion that the
proposed development is feasible from a geotechnical standpoint provided that the
concerns presented herein are addressed into the project design.

We note that additional geotechnical investigation is recommended to provide
site-specific foundation and grading recommendations.
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Respectfully submitted,

ustenborder, CEG 1315

Chief Geologist

. Franzone,
ngineer
DFR/GC/JGF/jss

Distribution: (6) Addressee

(6) Brian F. Mooney Associates
Attention: Mr. Brian F. Mooney
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GEOTECHNICAL BORING LOG

Date 12/11/90 Drill Hole No. _ B-1 Sheet_ ] of 5-
Project Jacumba Valley Ranch Job No. 490?381-05
Drilling Co., Layne Environmental Type of Rig Mobile B-61
Hole Diameter Drive Weight 140 1bs. Drop 30 in.

mean sea level

Elevation Top of Hole 2,760 Ref. or Datum
5 g 3 TR P B GEOTECHNICAL DESCRIPTION
s 28] 3 | o%38lEulEalad
Q .
‘5.% 23 a '§3§: 3&_§§::Louedby DLL
s s |87 & £ 5|3 S |sanpled by DLL
: I < v =) QA
T ALLUVIUM
c._-J:"‘_ 23.8| ML @5': Brown, dry, very stiff, slightly
i (S 1 % 22 fine sandy silt
gty N @7': Becomes clayey
i
d:‘:“" @l0': Dark brown, moist to wet, very
10.___.____ 2 1 22 = stiff clayey silt slightly micaceous
154=.-7 @15': Dark brown, satgrated,.veryr.stlff,
T 3 28 clayey silt; sorme fine grains, rare
‘:._—-' pebbles
155 g
- ot : P ‘ .
I Sie @20': Dark brown, saturatea, dense, C.3se/ [
i. 4:1 41 fine to coarse sanc; numercus De2DIes
i @25': Dark brown, saturated, dense, s’.ight-*-
ly clayey fine to very coase sand; numeét
5 -ll: 37 ous pebbles to 1" diameter
n [
I
— |

SOON (277

Leighton & Associates

‘ |

GEOTECHNICAL BORING LOG

Date 12/11/90 Drill Hole No. B-1 Sheet_ of > - ‘
Project Jacumba Valley Ranch Job No. 4annzri.ns l
Drilling Co. Layne Environmental Type of Rig Mobile B-61
Hole Diameter 8" Drive Weight 140 1bs, Drop 20 in,
Elevation Top of Hole +2.760' Ref. or Datua mean sea level
3 S | w2 e=|dn
= s 3 2. g |a i R GEOTECHNICAL DESCRIPTION
- &3 [ g S W D e o
[~ V] ® - L O 1* 9 g VIweluow
2218 S | ABE k|2 >[4 8| 2 g |lossed by DLL |
- [} ™ E= o
I < 3 ¢|E | 25|33 samprea vy___oi
I p———
o 2o et 6 hL38 SW €30': Brown-gray, wet, dense, fine to
e s vow, i coarse sand; numerous red, fine-graired
p Bl - volcanics
_-,f;f’;;.‘:,_-' M SM/ | @35': Brown, saturated, very dense, silty
L e GM fine to very coarse sand/silty to sancy
35-;'-9';'.-;;; 7 Mso2 gravel (volcanic gravel)
.“.-'-f:'.i Refusal at 36.5 feet due to bedrock
.] — T Total depth = 36.5 feet
. 4 Ground water encountered at 11 fest at time
of drilling
40 = o
- !
i |
= N
. i — :
— I P .'
~ | 4 J :
| 1 |
R

Leighton & Associates L



GEOTECHNICAL BORING LOG

Date 12/11/90 Drill Hole No, R=? Sheetl of ;-
Project Jacumba Valley Ranch Job No, 4900381-05
Drilling Co. Layne Environmental Type of Rig Mobile B-61

Hole Diameter Drive Weight 140 1bs. Drop 30 in,

Elevation Top of Hole 2,778’ Ref., or Datum mean sea level
> | n
Y o slagla |e5023 GEOTECHNICAL DESCRIPTION
= P | g a 8 w - ol N
- - Q.S (%) g [ SN od | o
o, L L [~ L O e VUl el
3187 5 |22E |3 L g|ga|omaed by 0
-4 »
I | < | 8 £|& |28|53|sempred vy o
Ut
N ik 2 ALLUVIUM
5 ?:T";‘ SM @5': Qlive-brown, wet, medium dense, silty..
i e j medium sand; slightly micaceous
BE N ‘. 1 £ 17 l fine to g Y
b n ML @l10': Olive-brown to light orange-brcwn,
:} 2 £ 24 wet, medium cense, fine sandy siiz,
. micaceous
d-.-'-'- bt
ML/ @15': Mo=tlecd brown, 0live-tan anc orange
SH brown, wet, medium dense, silty very
3 28 fine sanc¢/very fine sancdy silt; 72w rGcot
- hairs, micaceous
o SM @20': Mottled brown, olive-brcun énc
orange-brown, wet, dense, silty fine _
sand; contact %o brown, saturatec, cans2y, |
4 £ 41 sandy gravel
: - JACUMBA LAVA
S | sas? @25': lMottled pinkish white, wet, very

gense volcanic rock

27 feet (refusal on decrlilisg

c - - -

-?btal depth =
Ground water encountered at 6 feet
of drilling

30

SONN (2777

Leighton & Associates

GEOTECHNICAL BORING LOG

Date  12/11/90 Drill Hole No,  B-3 Sheet 1 of 2.
Project Jacumba Valley Ranch Job No, 490038{?6; =N
Drilling Co.__ Layne Environmental Type of Rig Mobile B-61

Hole Diameter 8" _ Drive Weight 140 1bs. Drop 30 in.

Elevation Top of Hole +2,790' Ref. or Datum mean sea level
(5] 7] . b C ll:
Y 1] . L
= fif? .§ o:g g § g‘u E‘: 2 A GEOTECHNICAL DESCRIPTION
(-] ] .H F-IN ') e Vvl we G ’.J.
225 S E?s‘_;zn“,:}g_u;l.ouedby DLL
™ S|~ o
' I = 4 (I 1) £ S8 2 [Sampled by oLl
_?7; il ALLUVIUM
s BT -
B o0l ' i
i ok SM @5': Brown, moist, dense, silty fine sanc
TR 1 31 few rootlets
tiss 1
10__%:: X €10': Mottled orange-brown and brown, we:
b f:, 2 30 1024/ 21.2 dense, silty fine sand; few rootlets,
1}::3: slightly micaceous
) _" ™ Z
5 I ML/ G15': Mottled orange-tan anc brewn, wet
| z 3 35 SH den;e; ;11ty very fine sand/very fine v
! _: sandy silt; some carbon-stainec flecks
20— 71
L 4 @61 |gg3|21.5 ML @20': Hottleu orange-brown anc E 5k e
ACREy wet to saturated, very cense, '
SR fine sandy silt
S R H
25-&.;..; | SM @25": nght brown, wet, cerse, siity fine
R 5 (il 39 to medium sand; contact to cark brown,
?._: : £ wet, dense, silty, fine sand; rore s< 7, |
Ii= -ﬂ 1 : than above contact )
£iF o
301
Sy o ==y

Leighton & Associates




GEOTECHNICAL BORING LOG

2 of2 -
Date 12/11/90 Drill Hole Neo. B-3 Sheet
No. 49300381-08
Project  Jacymba VYalley Ranch . Job Mg
Drilling Co Layne Environmental Type of Rig 0
. 3 in.
Hole Diameter_ 8" Drive Weight 140 1bs. 101-01:
Elevation Top of Hole £2,790' Ref. or Datum mean sea leve
9 H o= |e”ldn GEOTECHNICAL DESCRIPTION
i o R P
s8] 3 |stld|8y 54133
§'§ :3 = E—z‘.;: S &l v ol slLogged by DUl
U it © et 0| > e[ = s L
I < & - |k 2 3|8 2 |Sampled by 0L )
= ': Brown, saturated, medi.um dense, '
U e, ° R (Y- R N @3501'1ty fine sand; slightly micaceous
i |
1 I, i P ': Mottled brown and orange-Drown, wel
45 15%/ @avoery dense‘, silty fine sand/fine sar_wdy
" o 70 | silt; slightly micacous, carbon-stained
1 ! pods
d 2 -
45 onis i
‘{3"-" il 250': 3rcur, saturétec, cense, siliy fine
= Ry s g
50 —1 __ - 3 34 .J=
- Total ceptn = 51 feet .
i Ground wa;er encounterec at 12 feet &=
] : time of crilling
- - i
55 — b 1
- Ii — ‘ ,
' B ]
] | I | |
|

"7

SOON (27

Leighton & Associates

GEOTECHNICAL BORING LOG

Date 12/12/90 Drill Hole No, B-4 Sheet_1 of?2 -
Project Jacumba Valley Ranch Job No.  4900381-05
Drilling Co, Llayne Environmental Type of Rig Mobile B-61
Hole Diameter 8"  Drive Weight 140 1bs. Drop 30 in.
Elevation Top of Hole 32,786’ Ref, or Datum mean sea level
o .
s |Za| & 1Py 2 |e7)83 GEOTECHNICAL DESCRIPTION
29| 83| 3 | g |E8|5y|5 (a0
22|65 p P EE w |2 *.88] g |lossed by OLL
< A < |E [25|33s DLL
I L X S| 8 2(Saxmpled by
U . e
S5 i ALLUVIUM
5 _J == SM| B5': Brown, moist, cense, silty
i 1 q 41 | 982| 18.6 fine to coarse sang; micaceows
T i €7': Becomes siltier
- v
104 T & T [SM&| R10': Dark brown, wet, dense, slightly
YT 2 ||| 33 SW silty fire to medium sand and gray, wet,
y R i fine to ccarse sand; micacecus
15 o P | | SM | 815': Brown, saturated, very vense, siity,
3 78 [106.424 .5 fine to. mecium sanc
20 "“.,*':'f?—"'—_-"%: ! @20': Gray, wet, dense, slightly sil:, <ing
it 4 4l 35 to coarse sang; scme interbecs of orown,
_"""—"" clayey silt (up to 2" thick)
4 o
25 —- __ CL @25': Red-brown, wet, very stiff, silt,
L= .£ SW clay/clayey silt; gradatiora) ccntact .i-
bRt 5 36 _ gray, saturated, dense, fine tc coarss
' -I f sand !
- | ! ;
Sony ==

Leighton & Associates
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BORING LOG ) : GEQTECHNICAL BORING LOG
GEOTECHNICAL |

Sheete TRl & pate 12/12/90 Drill Hole No. B-5 Sheet 1 of2 -
Date 12/12/90 Drill Hole No, —_nR-d e 4900381-05 Project Jacumba Yalley Ranch Job No. 4900381-05
Project Jacumba VaT.T nmen:i? e Mobile B-61 ‘ Drilling Co._  |avne Enyironmental Type of Rig Mobile B-61
Drilling Co. Layne"EnV‘lr‘O. s b brop 30 in. | Hole Diameter__ g Drive Weight 140 1bs. Drop 30 in,
Hole Diameter_ 8" _ Drive 'exz mean sea level f Elevation Top of Hole 2,777 Ref. or Datum mean sea level
Elevation Top of Hole 2,786 Ref. or Datus 5 . > RE
] _
B " . ) ol o~ GEOTECHNICAL DESCRIPTION s -§_ o § . 3 .,,§ Eu 5.: :w: GEOTECHNICAL DESCRIPTION
s 12wl $ | J8lagla |t 54 §E| 57| 2 |5elES|Bg|s5|50
v | = = S a3 w ) < & | & S| S|sampled b DLL
3 [ UI E ﬂ Qq.; g gé éa Sa.mpled by DLL - I_ v a (S 7, Q= P Y
A r—
- ghemerliish ALLUVIUM
o 6[35 N.R.) § L g B
"-___— ¥ . -
-?;‘ﬂ}' M S — i % 23.6| SH G5': Mottled brown and red-brown, wet,
35 4T | il J_ medium dense, very silty fine sang;
Ry i : L micaceous
_,_ 1 -__. ] -
yj : ) ] —\_L G9': Becomes clayey
o - 1= P ML €10': Mottled recd-brewn and brown, wet,
e ‘ fine _*_‘"__'— 2 26 very stiff, fine sanay silt; trace of
sl P 711 82 SW | @40': Gray, saturated, very cense, fin ECRIRE -‘[- clay, few carbcnizec flecks
- to coarse sand _‘,,_._I__. O
< - T
ey 157 ~—=— 3 T 41 CL- | @I5': Motitlec red-breun ang brew.n, wet,
45+ B 1= - SM dense interbedced silty clay/very silty
Loz | == L fine sand; some carbonizec thin (116"
i [ =28y ] H thick) beas, silty cla, is firel, lemirnatec
L . S| @50': Light brown, saturated, dense o ver y T -
- 0 dense, slightly silty, fine to mecium 20._}_!‘_"_7 8 sWw | 220" Brown, wet, cense fine t3 meciur
ol : i sand - i 4 il ag senda: few coarse grains, micacecus
=i 8[| 50 T i
== B ) Total depth = 51.5 feet -ime ]
A Ground water encountered at 9 feet at =i7€ o (G -
- w of drilling o< -
L % SM/ @25': Mottled red-drown, wet, mezi.m cense,
. il S =~ ML fine sancy silt/silty fine sanc; trace of
55 | | B el 5 L 28 clay, some finely laminateq cley layers,
a g _ . SW Sharp contact with brown, fine to recs.r
e T v -[ sand with trace of silt (2 samples
i | = | oy L ' obtained
o i ES |
| l RN o g
= Leighton & Associates - Leighton & Associates
S00N (2077




GEOTECHNICAL BORING LOG

Date  12/12/90 Drill Hole No. _ B-5 Sheet2 of2 -
Project Jacumba Valley Ranch Job No,_ 4900381-05
Drilling Co. Layne Environmental Type of Rig Mobile B-61

Hole Diameter 8" Drive Weight 140 1bs. Drop 30 in.

Elevation Top of Hole 2,777’ Ref. or Datum Mmean sea level

GEOTECHNICAL BORING LOG

pate_ 12/12/90 Drill Hole No.
Project Jacumba Valley Ranch

B-6

Drilling Co, Layne Environmental

Sheet_1 of2 -
Job No.__4900381-05
Type of Rig Mobile B-61

Hole Diameter 8" Drive Weight

140 1bs. Drop 30 in.

> .
N P 3l S |e®la7 GEOTECHNICAL DESCRIPTION
= o o -g " 8 v M ol 8
- -9 Q o it S o |t @
o v 53 - .oogu. VD V|lweaelud DLL
XIS S 2 ala L[S %88~ |losged by
- (Y] b8 ol - o
I < i 2 |& | 28|32 |sampled by DLL
7 =1 ' ML- | @30': Mottled red-brown and brown, wet,
-,_:“"_'.-'_'_;;_- 6 £ 38 SM dense, clayey silt to silty fine sand
) .
35 7T =
- —"-:-‘.‘ =
40 — T SW @40': Brown, saturated, dense, fine to
Lt 7 E 38 medium sanc; trace of silt
- =
-1! |
45 — —
50 _-' o i @50': 8rown, saturated, very dense, Tine
' RETE -"| J_ to ccarse sand; trace of silt
= 8 67
- i Total depth = 51.5 feet
- L Ground water encountered at 9 feet at
time of arilling
55 = -
- ‘ e
- l -
l |
SOy (2T Leighton & Associates

Elevation Top of Hole :2,788' Ref, or Datum mean sea leve]
9 2 sl.el2 [o=|dn
' ‘35' 3 . 3 AEMERED GEOTECHNICAL DESCRIPTION
Fe|s L NS
L& S S E= Aﬂ- :}g__u;l.oggedby DLL
o O
< Al <& 2 5|3 S|sanpled by DLL
U e
Jiin | ALLUVIUM
5. SM @Sia Light brown, meist, medium dense,
2 s1lty fine sand; mi |
i . % 9 - y micaceous
105
-f;;; 2 42 1105.710.8
6 n5 —
15 —-Eﬁﬁi? i SW C15': Brown, wet, dense, fine to ccarse
Joe 3 i . sand; micaceous, trace of silt
2 i 8
20 il
_‘_.-._-,_;:,..‘ 4 I?s N.R. A
25 _-TéﬁL?T T CL/ | e25': Mottled red-brown and brown, wet, ver
== s U 50 1L stiff, silty clay/clayey silt; trace of
e I | fine sand
== 1
_-__-_:—‘ =
> Sl .i t
30 L=
SNy -

Leighton & Associates




GEOTECHNICAL BORING LOG

Sheet 20f 2 -
Date 12/12/90 Drill Hole No. B-6 038L[;2_ 2=
No. -
Project__Jacumba Valley Ranch Job _g_?_q s
Drilling Co Layne Environmental Type of Rig Mcbile B- - =
1 ° )
Hole Diameter Drive Weight 140 1bs. Dror 3
Elevation Top of Hole #2,788' Ref. or Datum mean sea leve
) H I R E i GEOTECHNICAL DESCRIPTION
’ 2 MR,
I SRS TR E e N
o= - 32|23 |8 alas|] s|Logged by DL
A g 2 "‘5“‘“» £ 5|3 = |sampled by DLL
I < 3 =5 |=3|g2|5mp
30 _.;:. 6 47 193.7 '28.1 @30': Same as at 25
"-—-:-.-— Partial
A= 2 receyery)
35— =._ il
404 "= 7 64 KN.R.|)
45—_—:7—:: r
i -
-F:-Z;:; I cL/ @50': Mottled _oIive-brovm, wet, harc
50—1:.—-——" 8 , 47 ML clayey silt/silty clay
¥ — i Total depth = 51.5 feet ) L
] Ground water enccuntered at 11.5 feet &t
i time of arilling
55 = =
- Il | :II |
' ‘ % | |
] |
I l
S00A (2777 Leighton & Associates

e

GEOTECHNICAL BORING LOG

Date 12/13/90 Drill Hole No,  B-7 Sheet_1 of2 -
Project Jacumba Valley Ranch Job No.,  49003R81-0°%
Drilling Co. Layne Environmental Type of Rig Mobile B-61
Hole Diameter 3" Drive Weight 140 1bs. Drop 30 in,
Elevation Top of Hole $2,792' Ref. or Datum mean sea level
- H 1 ‘3 v” 3\:": GE 1 DESCRIPTION
-~ ] 'g 2 A 8 (4] o ol g W mw CAL
- o 9.3 o S 8 W S|t @
&yl @ - 2v|dn|Sv|laE|lOQ
a8 S | 238 w228 4 |logged by DLL
- [ b S|~ o
I < a e | & 23 8 2 [Sampled by DLL
U e
= i ALLUVIUM
5 — M €5': Brown, damp to moist, mecium dense,
1 .26 97.5]11.8 very silty, fine to meaium sanc; micaceous
o= trace of clay, rare pebbles
{377 - z
10— i 7] C10': Light recdish brown, moist, mecium
“«. " 2 {22 derise, very silty fine to mediun Sanc;
slightly micaceous; trace of cley, mocer-
T _ m ate volcanic pebbles
Gy I T
15 - .. i 12 [12.115.2(SC/ €15': Light reddish brown, moist, medium
Il 3 43 SM dense, clayey to silty, fine to coarse
= sana
47T 2
qo 2 g ' JACUMBA LAVA
20 T = ( _I 020': Mottlec red, white ang vlack, saiu-
“a ¢ 3 || rated, very dense, very weatherec vcicanic
- N <> : < _66 l"OCk
A L.A i
- v > v e
A A
Tv. v ~
IR |
Lv 2
25 1" <y
A A -~
- A 4
- AVA:(_ fomy i
-1< VA A l |
P4 m I
! (,\< |
-V S Vv l
30 _|*rveq
SO0y [ ees

Leighton & Associates




GEOTECHNICAL BORING LOG

Date 12/13/90 Drill Hole No. B-7 Sheet » of 5 -
Project Jacumba Valley Ranch Job No. 4900381-05
Drilling Co. Layne Environmental Type of Rig Mobile B-61

Hole Diameter 8"
Elevation Top of Hole £2,792'

Drive Weight

140 1bs. Drop 30 in,
Ref. or Datum mean sea level

||
> .
v “ . = ®| -
= 2wl 4 Slagla|LolE4 GEOTECHNICAL DESCRIPTION
- o Q.S Q S ] [ ] S | @ |
Q, U ] - & O ke [TRS} - BWQ
2L15 s S ala u |2 &4 8|~ o |Losged by DLL
< 8] &% |£5|3=|sampled b DLL
I < A E | 28|32 sanpled vy L
30— -
oAy 5 (1] s0/2p' (NR.) @30': Black, slightly weathered basaltic
IRNEE volcanic rock
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| GEOTECHNICAL BSRING L8C
Date

12/13/90 Drill Hole No. B-8 Sheet lof 2-
Project Jacumba Valley Ranch Job No, 4900381-_05 -
Drilling Co. Layne Environmental Type of Rig Mobile B-61

Hole Diameter 8" 145 1bs.

Drive Weight Drop 30 in.

Elevation Top of Hole 2,781' Ref. or Datunm mear sea level
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GEOTECHNICAL BORING LOG

Date 12/13/90 Drill Hole No. B-8 Sheet > of >-
Project Jacumba Vallev Ranch Job Ne.__ 49003R1-08
Drilling Co._layne Environmental Type of Rig _ Mobile B-6]

Date

12/13/90

Project
Drilling Co,
Hole Diameter

GEOTECHNICAL BORING LOG

Drill Hole No., __iQ_
Jacumba Valley Ranch

Sheet_1 of2 -
Job No._4900381-05

Layne Environmental

Type of Rig Mobile B-61

Drive Weight

140 1bs. Drop 30 _in.

Hole Diameter_ Q" Drive Weight 140 1bs, Drop 20 in.
Elevation Top of Hole +2,781' Ref. or Datum mean sea level
b .
g o | w5 (0?87 GEOTECHNICAL DESCRIPTION
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Elevation Top of Hole 22,774' Ref. or Datum mean sea level
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GEQTECHNICAL BORING LOG

GEOTECHNICAL BORING LOG

Date 12/13/90 Drill Hole No., B-10 Sheet 1 of 2-
Project Jacumba Valley Ranch Job No, 49003SIE -
Drilling Co. Layne Environmental Type of Rig  Mobile B-61

Hole Diameter

Drive Weight

140

1bs.

Drop 30 in,

pDate 12/13/90 Drill Hole No. B-9 Sheet_2 of2 -
Project Jacumba Valley Ranch Job No. 4900381-05
Drilling Co. Layne Environmental Type of Rig _ Mobile B-61
Hole Diameter 8"  Drive Weight 140 1bs. Drop 30 in,
Elevation Top of Hole *2,774° Ref. or Datum mean sea level
> .
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Elevation Top of Hole $2,770' Ref, or Datum  mean sea level
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GEOTECHNICAL BORING LOG

pate 12/13/90 Drill Hole No. 8-10 Sheet 2 of 2-
Project Jacumba Valley Ranch Job No._4900381-05
Drilling Co. Layne Environmental Type of Rig Mobile B-6]

Hole Diameter 8" Drive Weight

Elevation Top of Hole

140 1bs. Drop 30 __in.
+2,770"' Ref. or Datua

mean sea level

b °
- o | oela | e®[27 GEOTECHNICAL DESCRIPTION
F— s 0 - 2 V\S n M &l m N
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Date

12/14/90

Project

Drill Hole No.
Jacumba Valley Ranch

GEOTECHNICAL BORING LOG

Drilling Co.
Hole Diameter

Layne Environmental

Drive Weight

B-11 Sheet_3) of o~
Job No, 4900381-058
Type of Rig Mobile B-61
140 1bs. Drop 30 in,

Elevation Top of Hole $2,766' Ref, or Datum mean sea level
> .
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GEOTECHNICAL BORING LOG

GEOTECHNICAL BORING LOG
Date 12/14/90

Date 12/14/90 Drill Hole No, B-11 Sheet 2 of 2 -
Project Jacumba Valley Ranch Job No, 4900381-05
Drilling Co. Layne Environmental Type of Rig Mobile B-61
Hole Diameter 8" Drive Weight 140 1bs. Drop 30 in.
Elevation Top of Hole *2,766' Ref, or Datum mean sea level
> .
a2 v I EMER GEOTECHNICAL DESCRIPTION
s 22| 3 | 338|554
FE 3% | 3 | 32T S R[ZE|2 0 honaed by OLL
22| S - b-g.n:» 334 L
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lSO"‘*-_";.-"_‘_ 8 I5O/3.1H_5 - 3.0 cense, clasey, fine to coarse Ss&nd
- | Total depth = 51 feet ) _
—| Ground water encountered at 5 feet at 1'7¢
] B of drilling
4 g
55 — o
- I ]
L i i |
- | .
| | I
SO0N (2077 Leighton & Associales

Drill Hole No, __ B-12 Sheet_1 of! -
Project Jacumba Yalleyv Ranch Job No. _ 4900381-0%
Drilling Co.__ Layne Environmental Type of Rig__ Mobile B-61
Hole Diameter__ 8"  Drive Weight 140 1bs. Drop____ 30 in.
Elevation Top of Hole Ref, or Datua mean sea level
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GEOTECHNICAL BORING LOG GEOTECHNICAL BORING LOG

Date 12/14/%0 Drill Hole No. _R-13 Sheet ;| of 7- Date___12/14/90 Drill Hole No. B-13 Sheet > of - -
Project Jacumba Valley Ranch Job No, __ 4900381-05 Project _ Jacumba Vallev Ranch Job No. _ 490038]1-05
Drilling Co.__Layne Environmental Type of Rig Mobile B-61 | Drilling Co.__Layne Environmental Type of Rig  Mobile B-61
Hole Diameter__ 8" Orive Weight 140 1bs. Drop 30 in. Hole Diameter__ 8"  Drive Weight 140 1bs. Drop 30 4p
Elevation Top of Hole £2,791' Ref. or Datum mean sea level | Elevation Top of Hole $2,791' Ref, or Datum mean sea level
3 H ' ) “la= GEOTECHNICAL DESCRIPTION = Y ; = g~
PR § .,3“‘§'§u ;..5"’ 5, ‘5-_5,' 3 02.,.*8"::“‘ R L GEOTECHNICAL DESCRIPTION
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LIS o (3?:.33 i&_gE:dLogge Y — Xd |5 = aa;: S &% 8l |Logged by 01 |
- 8 > S| = o
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-1 ;'_i i 4 L_...O/‘I‘*” 2 : - l I-I
-'_‘3':.,0:3 "'1 h Total cepth = 51.5 feet
d e . - & Ground water encountered a:z 40 feas 37 =~z
1o ey i - ] of arilling T T
_— j 55 — L
4.7 ¢ 5 [H30s6' .z ) !
G '-q | ~ X |
A i B M 028': Becormes silty sanc 1 1
'.I | I . !
b I L - ! | !
2 47 [ ' : ! | : f
1 ] || ' i 11
0 }I' ".- '-T l — ! I
SO0\ (2= Leighton & Associates - SO0N =

Leighton & Associates




APPENDIX €
LABORATORY TESTING PROCEDURES

Moisture and Density Tests: Moisture content and dry density determinations were
performed on relatively undisturbed samples obtained from the test borings and/or
trenches. The results of these tests are presented in the boring and/or trench

logs. Where applicable, only moisture content was determined from "undisturbed"
or disturbed samples.

Classification Tests: Typical materials were subjected to mechanical grain-size
analysis by wet sieving from U.S. Standard brass screens (ASTM D422-65).
Hydrometer analyses were performed where appreciable quantities of fines were
encountered. The data was evaluated in determining the classification of the
materials. The grain-size distribution curves are presented in the test data and

the Unified Soil Classification is presented ir both the test data and the boring
and/or trench logs.

Direct Shear Tests: Direct shear tests were performed on selected remolded
and/or undisturbed samples which were soaked for a minimum of 24 hours under a
surcharge equal! to the applied normal force during testing. After transfer of
the sample to the shear box, and reloading the sample, pore pressures set up in
the sample due to the transfer were allowed to dissipate for a period f
approximately 1 hour prior to application of shearing force. The samples were
tested under various normal loads, a different specimen being used for each
normal load. The samples were sheared in a motor-driven, strain-controlled.
direct-shear testing apparatus at a strain rate of 0.05 inch per minute. After
a travel of 0.300 inch of the direct shear machine, the motor was stopped and the
sample was allowed to "relax" for approximately 15 minutes. The "relaxed" and
"peak" shear values were recorded. It is anticipated that, in a majority of
samples tested, the 15 minutes relaxing of the sample is sufficient to allow
dissipation of pore pressures set up in the samples due to application of
shearing force. The relaxed values are therefore judged to be a good estimaticn

of effective strength parameters. The test results were plotted on the "Direct
Shear Summary".

Maximum Density Tests: The maximum dry density and optimum moisture content of
typical materials were determined in accordance with ASTM D1557-78 (fiva
layers). The results of these tests are presanted in the test data.




APPENDIX C (Cont’d.)

Expansion Index Tests: The expansion potential of selected materials was
evaluated by the Expansion Index Test, U.B.C. Standard No. 29-2. Specimens are
molded under a given compactive energy to approximately the optimum moisture
content and approximately 50 percent saturation or approximately S0 percent
relative compaction. The prepared l-inch thick by 4-inch diameter specimens are
loaded to an equivalent 144 psf surcharge and are inundated with tap water until
volumetric equilibrium is reached. The results of these tests are presented in

the test data.

Consolidation tests were performed on selected, relatively
undisturbed samples recovered from the sampler. Samples were placed in a
consolidomter and loads were applied in geometric progression. The percent
consolidation for each load cycle was recorded as the ratio of the amount cof
vertical compression to the original 1-inch height. The consolidation pressurs
curves are presented in the test data. Where applicable, time-rates of
consolidation were also recorded. A plot of these rates can be used to estimate

time of consolidation.

Consolidation Tests:
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EXPANSION INDEX TEST RESULTS

COMPACTED VOLUMETRIC | EXPANSION | EXPANSIVE
SAMPLE INITIAL FINAL
SAMPLE  SEATION | MOISTURE (%) ORY PENSTY | MOISTURE (%) | SWELL (%) INDEX POTENTIAL
@ |T-204'-6 14.0 96.6 31.3 6.6 66 tedium
@ |T1-4e0'-3 11.5 104.6 24.0 - 5.1 51 Mecium
MAXIMUM DENSITY TEST RESULTS
MAXIMUM OPTIMUM
RY DENSITY | MOISTURE
SAYEHE LOCATION °RY pch) CONTENT (%)
@ T-1 6 0'-3" 115.5 14,3
Q@ T-260'-3' 107.0 20.0
@ T-2 08 4'-5" 110.0 14.9
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LEIGHTON ANID ASSOCIATES, INC,

MAR 0 7 1551 February 27, 1991

Project No. 4500381-05

To: Jacumba Valley Ranch
2423 Camino del Rio South, Suite 212

San Diego, California 921C8
Attention: Mr. Karl Turecek
Subject: Updated Evaluation of Consolidation Potential, Phase 1, Jacurba

Valley Ranch Development. San Diego County, California
Reference: Leighton and Associates, Inc., 1991, Limited Evaluetion of
Liguefaction and Consolidation Potential, Phase 1, Jacumba Valley
Ranch Development, San Diego County, California,
No. 4900381-05, dated January 21

Project

In accordance with your reguest, we performed an updated evaluatiocn of the
consolidation potential at the subject development. We understand that fills in
Residential Area A are proposed to be up to approximately 20 feet thick (above
existing grades). Our referenced report provided recommendations based on jour
previous assumption that the thickness of additional fi)] would be approximetely
4 feet. In order to evaluate the consolidation potential due to the weight of
the proposed fill soils (up to 20 feet thick), we have performed laboratory time-
rate consolidation tests on ring samples collectad as part of our previous study.
We chose representative samples near the areas of proposed fills as shown or ths
computer printout prepared by F.J. Willert Contracting Company, Inc. Based on
our laboratory data (attached), we recommend the following delays after the
completion of grading until the construction of settlement-sensitive structures

in order to reduce the total and differential settlement to approximately 1 inch
and 1/2 inch, respectively.

IR alsiies 1
Proposed Fill
Above Existing Grade (feet)

Dejay of
Construction after
Grading (months)
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Maximum settlement of the existing soils below t

fi1l soils (approximately 20 feet thick)
inches.

he areas of thickest proposed
is estimated to range from 4 to 6

(£191292-8030 (800 447-2¢26
FAX 1619, 292-077

Geotechnical and Environmental Engineering Consultants




